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FOREWORD

Publication of these Uniform Standard Specifications and Details for Public Works Construction (Specs and Details) fulfillsthe
goa of a group of agencies who joined forces in 1966 to produce such a set of documents. Subsequently, in the interest of
promoting county-wide acceptance and use of these standards, the Maricopa Association of Governments accepted their
sponsorship and the responsibility of keeping them current and viable.

These specs and details, representing the best professional thinking of representatives of several Public Works Departments,
reviewed and refined by members of the construction industry, were written to fulfill the need for uniform rulesgoverning public
works construction performed for Maricopa County and the various cities and public agenciesin the county. It further fulfillsthe
need for adequate standards by the smaller communities and agencies who could not afford to promulgate such standards for
themselves.

A uniform set of specsand details, updated and embracing the most modern materials and construction techniques will redound
to the benefit of the public and the private contracting industry. Uniform specs and detailswill eliminate conflictsand confusion,
lower construction costs, and encourage more competitive bidding by private contractors.

The Specs and Details publication will be revised periodically and reprinted to reflect advanced thinking and the changing
technology of the construction industry. To this end a Specifications and Details Committee has been established as a permanent
organization to continually study and recommend changes to the specs and details. Interested parties may address suggested
changes and questions to:
Standard Specifications & Details Committee
c/o Maricopa Association of Governments
302 North 1st Avenue, Suite 300
Phoenix, Arizona, 85003.

These suggestions will be reviewed by the committee and appropriate segments of the industry and cumulative annual revisions
will be published thefirst of eachyear. A copy of thispublicationisavailablefor review ontheinternet at thewebsitelisted bel ow.
Please follow the links to the publications page and look for Uniform Standard Specifications for Public Works Construction
and/or Uniform Standard Details for Public Works Construction:

WWW.mag.maricopa.gov

Whileintheinterest of uniformity, it is hoped that all using agencieswill adopt these standards with as few changes as possible,
it is recognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or
supplement certain requirements.



SECTION 107

If the permits not included in the proposal pamphlet materially affect any condition, specification, quantity, etc. contained in the
proposal pamphlet, the Contracting Agency shall issue an appropriate change order pursuant to Subsection 109.4.

Inall cases, the Contractor or the person supervising the authorized work shall notify the appropriate permit agency so astoinsure
proper inspection by the agency concerned.

107.3 PATENTED DEVICES, MATERIALS AND PROCESSES:

If the Contractor employees any design, device, material, or process covered by letters of patent or copyright, he shall provide
for such use by suitable legal agreement with the patentee or owner. The Contractor and the surety shall indemnify and save
harmless the Contracting Agency, any affected third party or political subdivision from any and all claims for infringement by
reason of the use of any such patented design, device, material or process, or any trademark or copyright, and shall indemnify the
Contracting Agency for any costs, expenses, and damageswhich it may be obligated to pay by reason of any infringement, at any
time during the prosecution or after the completion of the work.

107.4 ARCHAEOLOGICAL REPORTS:

Attentionisdirected to Sections41-844 and 41-846 Arizona Revised Statues. In view of the above, it shall beaprovision of every
contract that when archaeol ogical features are encountered or unearthed in the excavation of material pitsor of theroadway prism,
or other excavation, the Contractor shall report promptly to the Director of the Arizona State M useumand the Contracting Agency.
The Contractor will be allowed extra time as appropriate in accordance with the provisions of Section 108.

107.5 SAFETY, HEALTH AND SANITATION PROVISIONS:

The Contractor shall provide and maintainin aneat, sanitary condition such accommodationsfor the use of hisemployees as may
be necessary to comply with the requirements and regulations of the Arizona State Department of Health or as specified by the
Maricopa County Health Department, Sanitary Code.

The Contractor shall provide all safeguards, safety devices and protective equipment and take any other needed actions, on his
own responsibility or asthe Engineer may determine, reasonably necessary to protect the life and the health of employees on the
jab, the safety of the public and to protect property in connection with the performance of the work covered by the contract.

Precaution shall be exercised by the Contractor at all timesfor the protection of persons (including employees) and property. The
Contractor shall comply with the provisions of all applicable laws, pertaining to such protection including all Federal and State
occupational safety and health acts, and standards and regulations promulgated thereunder.

107.5.1 Ashestos Materials: If asbestos materials are encountered during any building remodeling/demolition work, the
Contractor shall comply fully with the Arizona Administrative Code, A.A.C. R18-2-901 and notify the Engineer. An extension
of contract time will be granted for any delay resulting from the asbestos material in accordance with Section 108.

107.5.2 Lead-Containing Paint: Paint and similar surface coating materialsthat contain lead compounds and in which the lead
content exceeds 0.06 percent of the total weight of the non-volatile content of the paint or the weight of the dried paint filmis
declared a banned hazardous product and will not be used (Consumer Product Safety Act Part 1303 dated 9-1-77).

107.6 PUBLIC CONVENIENCE AND SAFETY:

The Contractor shall at all times so conduct hiswork as to assure the least possible obstruction to traffic and adjacent residents.

The safety, convenience, and the protection of personsand property, of the general public and residents along the street, highway,
and areas adjacent to the work area shall be provided for by the Contractor.
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SECTION 107

107.6.1 Contractor'sMar shaling Yard: If the Contractor or his subcontractor utilizes property outside the limits of the project
in the performance of the contract, the Contractor/subcontractor shall comply with the following:

107.6.1.1 Contractor’s Marshaling Yard when the Agency isthe Contracting Party:

(A) Prior to occupying the property, the Contractor shall providewritten notification asto the number and location of all properties
to be used. The natification shall specify in detail how the Contractor proposes to use each property and how he proposes to
comply with (B) through (D) below. Also, the Contractor shall provide a statement, signed by the property owner(s), which gives
the Contractor permission to use the property.

(B) The property(s) shall be adeguately maintained to control dust, mud, trash and other pollutants from leaving the property.
(C) Work on the property(s) shall be scheduled so as to comply with the Agency Noise Ordinance.

(D) Use of the property(s) such aslocation of stored materials, service of equipment, etc., shall be conducted to minimize impact
on adjacent properties.

(E) The Contractor shall leave the property in a condition, as determined by the Engineer, equivalent to that which existed prior
toentry. Inno caseshall any use cause, or allow to remain, any negativeimpact to adjoining propertiesor right-of-way unlesssuch
impact existed prior to the Contractors' use.

(F) The Contractor shall obtainawritten release signed and dated from each property owner after completion of use. Eachrelease
shall statethat, at the time of signing, the owner accepts the property inits present condition from the Contractor and relievesthe
Contractor and the Agency fromany or all claimsfor the use or damageto said property. A copy of each release shall be submitted
to the Engineer.

(G) This Subsection also appliesto all levels of subcontractors who will need to obtain marshaling yards for the project, which
will be separate from that of the Contractor. It will be the responsibility of the Contractor to obtain copies of the various
documents from the subcontractors, as required above, and provide them to the Engineer.

107.6.1.2 Contractor’sMar shaling Y ard when the Agency isnot theContracting Party (privatedevelopment, utility work,
subdivision construction, etc):

All conditionswill apply asin Subsection 107.6.1.1 except that the permit holder will be responsible for obtaining all documents.
The permit holder will retain the documents and make them available to the Agency upon request.

107.6.2 The Contractor shall comply with the Agency Code concerning work hours and noise level during construction.
107.7 BARRICADES AND WARNING SIGNS:

The Contractor shall provide, erect, and maintain all necessary barricades, suitable and sufficient lights, danger signal's, signsand
other traffic control devices, and shall take all necessary precautionsfor the protection of thework and safety of the public. Roads,
partialy or fully closed to traffic, shall be protected by effective barricades, and obstructions shall be illuminated during hours
of darkness. Suitable warning signs shall be provided to properly control and direct traffic.

The Contractor shall erect warning signsin advance of any place on the project where operations may interfere with the use of
theroad by traffic, and at all intermediate points where the new work crosses or coincides with an existing road. Such warning
signs shall be constructed and erected in accordance with the Traffic Barricade Manual prepared or adopted by the Contacting
Agency's Traffic Engineering Department which is hereby made a part of these specifications.

Revised 2003
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SECTION 107
107.8 USE OF EXPLOSIVES:

The use of explosives or blasting agents is controlled by the Uniform Fire Code, which is generally administered by the Fire
Department of the Agency. The Contractor shall obtain a specia permit from the Agency's Fire Department for the use of
explosives. A copy of this permit shall be delivered to the Engineer prior to the use of explosives. If the Agency does not use the
Uniform Fire Code or have a department for enforcement of this Code, the Contractor shall use explosives only when authorized
in writing by the Engineer. The approval by the Engineer for the use of explosives shall not relieve the Contractor from his
responsibilities for proper use and handling of the explosives or for any and all damages resulting from their use.

Explosives shall be transported, stored, handled and used in accordance with the provisions and requirements of all applicable
laws, ordinances and regulations. Work shall be done in accordance with recommendations of the AGC Manual of Accident
Prevention in Construction, the Institute of Makers of Explosives, and the Occupational Safety and Health Administration
Regulations (29 CFR 1926.1(U)). In addition to the applicable regulations, the Contractor shall:

(A) Exercisethe utmost care not to endanger life or damage property.

(B) Furnish and erect special signsto warn the public of his blasting operations. They shall be located and maintained so asto
be clearly evident to the public during all critical periods of blasting operations.

(C) Notify each public utility company, having structures adjacent to thework, of hisintention to use explosives. Such notice shall
be given sufficiently in advanceto enabl e the compani esto advisethe Contractor of any precautionsthat should be taken to protect
their structures from damage.

(D) Make asurvey of adjacent properties, before commencing blasting operations, locating on drawings and by photographs all
existing cracks and damages to structures. A copy shall be filed with the Engineer, including a report.

(E) Blasting shall be accomplished in such a manner that nearby buildings, structures, railways, highways, etc. will be safe from
rocks and other projectiles. Adequate blasting mats or other means of protection shall be employed when blasting in congested
area or close proximity to any of the above improvements. Steel mats shall not be allowed within 2,000 feet of powerlines.

(F) Atthetime of firing, the Contractor shall station men along the road at sufficient distance from the blasting operation to flag
down any vehicles.

The Contracting Agency reserves the right to order the discontinuance of blasting operations at any time.
107.9 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE:

The Contractor shall be responsible for the preservation of all public and private property and shall protect carefully from
disturbance or damage all land monuments and property marks until the Engineer has witnessed or otherwise referenced their
location and shall not move them until directed.

The Contractor shall be responsible for all damage or injury to property of any character, during the prosecution of the work,
resulting from any act, omission, neglect, or misconduct in his manner or method of executing the work, or at any time due to
defectivework or materials, and said responsibility will not be released until the project shall have been compl eted and accepted.

When or where any direct or indirect damage or injury isdoneto public or private property by or on account of any act, omission,
neglect, or misconduct in the execution of the work, or in consequence of the nonexecution thereof by the Contractor, he shall
restore, at no cost to the Contracting Agency, such property to a condition similar or equal to that existing before such damage
or injury was done, by repairing, rebuilding, or otherwise restoring as may be directed, or he shall make good such damage or
injury in an acceptable manner. Such damage will include but not be limited to landscaped areas. The contractor shall re-grade
the disturbed area as directed and restore the surface material to match existing in type and quality.

When constructioniswithintemporary construction easements, the Contractor shall restoreall disturbed areasto acondition equal

to or better than the existing improvements. Such restoration will include but not be limited to asphalt, walkways, fences, lights,
sprinklers, landscaping, etc. In the case of landscaping, the Contractor may remove and store sod and plant material. If, in the

107-4



SECTION 107

determination of the Engineer, the sod and/or plant material did not survive the transplanting in good condition, the Contractor
shall replace the sod and/or plant material to match in type and quality. Also, the Contractor may salvage any sprinkler system
materials, lighting materials, etc. Intheevent that itisnot feasibleto reinstall the salvaged material, new material shall beinstalled.

The Contractor shall not dump spoil or waste material on private property without first obtaining from the owner written
permission for such dumping. All such dumping shall be in strict conformance with the Grading and Drainage Ordinance of the
Contracting Agency.

Access to private property shall be maintained to keep inconvenience to the property owner to a minimum. Prior to any
construction in front of driveways the Contractor shall notify the property owner 24 hours in advance. Inconvenience caused by
construction across driveways and sidewalks shall be kept to a minimum by restoring the serviceability as soon as possible. If it
is necessary to leave open excavation for along period of time, the Contractor shall provide structurally adequate steel platesto
bridge the excavation.

107.10 CONTRACTOR'SRESPONSIBILITY FOR WORK:

The Contractor shall properly guard, protect, and take every precaution necessary against injury or damage to al finished or
partially finished work, by the action of the elements or from any other cause until the entire project is completed and accepted
by the Engineer. The Contractor shall rebuild, repair, restore, and make good all injuries or damages to any portion of the work
beforefinal acceptance at no cost to the Contracting Agency. Partial payment for completed portions of thework shall not release
the Contractor from such responsihility.

In case of suspension of the work for any cause whatever, the Contractor shall be responsible for the project and shall take such
precautions as may be necessary to prevent damage to the project and shall erect any necessary temporary structures, signs, or
other facilities at no cost to the Contracting Agency.

107.11 CONTRACTOR'SRESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES:

At points where the Contractor's operations are adjacent to properties of utility firms or other property, damage to which might
resultinconsiderableexpense, l0ss, or inconvenience, work shall not commence until all arrangementsnecessary for theprotection
thereof have been made.

The Contractor shall cooperate with the owners of any underground or overhead utilities in their removal and rearrangement
operations in order that these operations may progress in a reasonable manner, that duplication of work may be reduced to a
minimum, and that services rendered by those parties will not be unnecessarily interrupted.

If any utility serviceisinterrupted asaresult of accidental breakage, the Contractor shall promptly notify the proper authority and
shall cooperate with the said authority in the restoration of service. No work shall be undertaken around fire hydrants until
provisions for continued service have been approved by the local fire authority.

The Contractor shall expose all underground utilities and structures which might interfere with the construction of the project, in
order to permit survey location prior to construction.

The Contractor shall assume full responsibility for damages to any underground facility/utility as a result of failing to obtain
information as to its location, failing to excavate in a careful, prudent manner or failing to take measures for protection of the
facilitie/utilities. The Contractor is liable to the owner of the underground facility/utility for the total cost of the repair.

107.12 FURNISHING RIGHT-OF-WAY::

The Contracting Agency will provide right-of-way and easements for all work in advance of construction. Any exceptions will
be indicated in the special provisions.
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SECTION 107
107.13 PERSONAL LIABILITY OF PUBLIC OFFICIALS:

In carrying out any provisions of these specifications, or in exercising any power or authority granted to them by or within the
scope of the contact, there shall be no liability upon the Contracting Agency, Engineer, or their authorized representatives, either
personally or as officials of the Contracting Agency, it being understood that in all such matters they act solely as agents and
representatives of the Contracting Agency.

107.14 NO WAIVER OF LEGAL RIGHTS:

Upon completion of the work, the Contacting Agency will expeditiously make final inspection and notify the Contractor of
acceptance. Suchfinal acceptance, however, shall not preclude or estop the Contracting Agency from correcting any measurement,
estimate, or certificate made before or after completion of the work, nor shall the Contracting Agency be precluded or estopped
from recovering from the Contractor or his surety, or both, such overpayment as it may sustain, or by failure on the part of the
Contractor to fulfill his obligations under the contract. A waiver on the part of the Contracting Agency of any breach of any part
of the contract shall not be held to be awaiver of any other or subsequent breach.

The Contractor, without prejudice to the terms of the contract and in addition to any specific remedy provided the Contracting

Agency in the contract documents, shall be liable to the Contracting Agency for latent defects, fraud or such gross mistakes as
may amount to fraud, or as regards the Contracting Agency's rights under any warranty or guaranty or remedy required by law.

End of Section
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SECTION 109

109.5.4.2 Work performed by Other Sour ces: If the Contracting Agency has work performed by other sources, in accordance
with Subsection 109.4.5 (B), the Contracting Agency will deduct, from monies due or to become due to the Contractor, the full
amount of the cost of accomplishing thework by other sources plusthefoll owing percentagesfor administration and supervision:

(A) For the first $10,000 accumulated total of work performed by other sources, the Contracting Agency will deduct an amount
equal to 10 percent of the accumulated total for administration and supervision. If the accumulated total is $3,000 or less, the
Contracting Agency will deduct $300 for administration and supervision.

(B) For al work in excess of $10,000 accumulated total performed by other sources, the Contracting Agency will deduct an
amount equal to 5 percent of the accumulated total for administration and supervision.

109.5.5 Documentation:

(A) Except in emergency situations, the Contracting Agency will not be liable for any Actual Cost Work performed by the
Contractor prior to written authorization by the Engineer or prior to full execution of awritten agreement by all partiesconcerned.

(B) Payment for work performed on an actual cost basis will not be made until the Contractor has furnished the Engineer, on
formsagreed to by the Contracting Agency, duplicate itemized statementsof such work, including subcontractor(s) costs, detailed
asfollows:

1. Name, classification, date, daily hours, total hours, rate and extension for each laborer and foreman.
2. Designation, dates, daily hours, total hours, rental rates and extension for each unit of equipment, and machinery.

3. Quantitiesof material, prices, extension and transportation cost on adaily basis. These charges shall be substantiated by vendor
invoices.

(C) TheEngineer will compare hisrecordswith the statement furnished by the Contractor, resolving any differences and making
the required adjustments. This statement when agreed upon and signed by both parties, shall be the basis of payment for the work
performed.

109.5.6 Bonds and Insurance: The Contractor shall be paid for the actual cost plus (10%) ten percent for Administrative cost
when the Contractor can provide evidence of payment for premiums on required payment and performance bonds, premiums on
railroad and/or airport extended liability insurance, and premiums for property damage and/or public liability insurance. No
duplication of payment for Contractor's costs included under Subsection 109.5.3(A) will be allowed.

109.5.7 Authority of Engineer: The Engineer isin charge of Actual Cost Work and has the authority to direct which labor and
equipment will be used, to suspend operations, and to refuse to pay for any labor or equipment which he feels is not doing
productive work.

109.6 PAYMENT FOR IMPROVEMENT DISTRICT PROJECTS:

Payment to the Contractor shall be made in accordance with ARS Sections 48-523 to 48-613, both inclusive.

Assoon asthe Contractor hasfulfilled his contract, the Superintendent of Streets shall estimate the benefits arising from the work
and make assessmentsto cover thework performed and specified in the contract, including incidental expensesin accordancewith

ARS Section 48-589.

The Contractor agrees to accept payment in the form of Assessments with attached Warrants and/or I mprovement Bonds at the
rate of interest declared in the resolution of intention prepared by the Contracting Agency.
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SECTION 109
*109.7 PAYMENT FOR BOND ISSUE AND BUDGET PROJECTS:

(A) Partial Payments: The Contracting Agency will make apartial payment to the Contractor on the basis of an estimate prepared
by the Contractor or Engineer for work completed through the last day of the preceding calendar month. Payment will be within
14 calendar days after the estimate has been certified and approved by the Engineer and received by the owner.

The Contracting Agency will retain 10 percent of all estimates as a guarantee for complete performance of the contract in
accordance with Arizona Revised Statutes Section 34-221, unless the Contractor elects to deposit securitiesin accordance with
Arizona Revised Statutes Section 34-221, Paragraph 5.

When the Contractor is fifty percent completed, one-half of the amount retained shall be paid to the Contractor provided heis
making satisfactory progresson the contract and thereisno specific cause or claimrequiring agreater amount to beretained. After
the contract isfifty percent completed, no morethan five percent of the amount of any subsequent progress payments made under
the contract will be retained providing the Contractor is making satisfactory progress on the project. Except that, if at any time
the owner determines satisfactory progressis not being made, ten percent retention shall be reinstated for all progress payments
made under the contract subsequent to the determination.

Any material or equipment which will become an integral part of the completed project will be considered for partial payment
in the Contractor's monthly progress payments. The intent of making partial paymentsisto provide the Contractor payment for
direct material or equipment purchased. The purpose isto minimize the effect of escalating costs by procuring key materials. It
is not the intent to pay for all materials but only those meeting the following conditions.

(1) A total valueof all itemsrequested for payment must be greater than $20,000. No payment will be processed until the material
or equipment has been observed, reviewed or verified by the Contracting Agent representative. Only the material or equipment
meeting the requirements of the plansand specificationswill be paid. Payment for material or equipment does not constitute final
acceptance.

(2) Materials or equipment must be stored or stockpiled either on site, in awarehouse, or secured storage area. The Contractor
assumes all responsibility for protection of these materials or equipment and shall insure them to cover loss or damage to same
without additional liability or added coststo the Agency for providing this security, insurance, and storage.

(3) The Contractor will provide access to the storage area or warehouse upon request of the Contracting Agent's representative
for the purpose of verifying the inventory of items paid for under this section. None of the materials or equipment paid for under
this section will be removed from the storage site until incorporated into the work of the project. The storage site shall be within
the general geographical area of the project.

(4) The Contractor shall provide apaid invoice and/or lien waiver for items paid for under this section. The Agency will not pay
more than the invoice price for the item or items, less retention.

(5) The Engineer may exclude individual payment requests which in the Engineer's judgement do not warrant storage and
prepayment under the intent of this section.

(B) Final Payment: When the project has been accepted as provided in Section 105, and within 30 calendar days after fina
inspection of the work completed under the contract, the Engineer will render to the Contracting Agency and the Contractor, a
final estimate which will show the amount of work performed and accepted under the contract. All prior estimates and partial
payments will be subject to correction in the final estimate for payment.

Within sixty (60) calendar daysafter final acceptance, the Contracting Agency will pay the Contractor all amounts due him under
the contract, except that before final payment will be made, the Contractor shall satisfy the Contracting Agency by affidavit that
al bills for labor and materials incorporated in the work have been paid. The Contractor's Affidavit may be obtained from the
Engineering Office of the Contracting Agency.

*Not Applicable to Improvement District Projects
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SECTION 336

(A) If the pavement cuts (bore pits, recovery pits, etc.) are 300 feet or more apart, the bore or tunneled distance will not be
considered as part of the open trench and the seal coat may not be required.

(B) If the pavement cuts (bore pits, recovery pits, etc.) are less than 300 feet apart, the distance between the cuts will be
considered the same as a trench cut and the distance will be added to any trench cut distances.

336.2.3 Temporary Pavement Replacement: Temporary pavement replacement, as required in Section 601, may be with
cold-mix asphalt concrete, with a minimum thickness of 2 inches, using aggregate grading in accordance with Section 710.

Temporary pavement replacement shall be used in lieu of immediate placement of single course permanent replacement or the
first course of two course pavement replacement only on transverse lines such as spur connections to inlets, driveways, road
crossings, etc., when required by the Engineer, by utilitiesor otherswho subcontract their permanent pavement replacement, under
special prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavement
replacement shall be placed during the same shift in which the backfill to be covered is completed.

Rolling of the temporary pavement replacement shall conform to the following:

(A) Initial or breakdownrolling shall befollowed by rolling with apneumatic-tired roller. Final compactionand finishrolling shall
be done by means of a tandem power roller.

(B) On small areas or where equipment specified above is not available or isimpractical, the Engineer will approve the use of
small vibrating rollers or vibrating plate type compactors provided comparable compaction is obtained.

The surface of the temporary pavement shall be finished off flush with the adjacent pavement.
336.2.4 Permanent Pavement Replacement and Adjustments:

336.2.4.1 Per manent Pavement Replacement: Pavement replacement for cuts essentially parallel to the street centerline and
greater than 50 feet in length shall be two course pavement replacement as hereinafter specified. For cuts greater than 600 feet
in length the entire area shall then be seal coated in accordance with Section 330 (coated chips) or as otherwise specified. This
seal coat shall extend from the edge of pavement or lip of gutter to the street centerline except that on residential streetslessthan
36 feet face to face of curb or where the pavement patch straddles the centerline, the entire width of street shall be seal coated.

Inlieu of placing the seal coat asrequired previously, and with approval of the Contracting Agency, the Contractor may deposit
with the Contracting Agency for credit to the Street Maintenance Department, a negotiated agreed upon amount. The Street
Maintenance Department will incorporate this work into their street maintenance program.

Pavement replacement for cuts parallel to the street centerline less than 50 feet in length, transverse cuts, bell holes and similar
small areas shall match gradation and thickness of the existing pavement. These one course pavement patches shall be compacted
with avibratory roller to the same density specified for asphalt concrete pavements.

Laying of single course or the base course of the asphalt concrete pavement replacement where a two course replacement is
applicable shall never be more than 600 feet behind the ABC placed for the pavement replacement.

The trench must be compacted to its required density, and required ABC must be in place prior to the placement of the asphalt
concrete.

Single course replacement shall consist of a12.5 mm or 19 mm mix placed and finished as directed by the Engineer.

The base course of two course pavement replacement shall consist of a 19 mm mix in accordance with Section 710.
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SECTION 336

Where the base course is to be placed with non-compactive equipment, it shall be not less than 2 inches in thickness and the
material shall beimmediately rolled with apneumatic-tired roller. The surface course shall be of sufficient depth to provide the
total required compacted thickness of the two courses, but not more than 1 inch.

Where the trench is 6 feet or more in width, all courses, single or both courses of the two course pavement replacement, shall be
laid with a self-propelled compacting, spreading equipment. When the trench is from 6 to 8 feet in width, the self-propelled
compacting, spreading equipment shall not be wider than 8 feet. All courses, except the surface course, shall be of a compacted
thickness of not less than 1%z inches.

The surface courseshall consist of a9.5 mm mix in accordance with Section 710 as specified by the Engineer to match the existing
surface. The surface course shall not be placed sooner than 2 weeks after the base course, except where the trench crosses a
signalized intersection. Inthis case the surface course shall be placed within 48 hours, or the crossing pavement replacement shall
be single course as specified above.

Placement of the surface courseisto be by meanswhich will result in asurface texture satisfactory to the Engineer, and flush with
the existing pavement.

Where deep lift asphalt concrete (asphalt concrete base and asphalt concrete wearing course) exists, the base course replacement
shall be made in lifts not exceeding 6 inchesin compacted thickness to within %z inch of the finish grade.

336.2.4.2 Adjustments: When new or existing manholes, values, survey monuments, clean outs, etc. fall within the limits of the
permanent pavement replacement as discussed in this Section, the Contractor shall be responsible for adjusting the variousitems
to the new pavement surface or as directed by the Engineer. Thiswill include but not be limited to slurry and chip seals.

The Contractor will coordinate with the Engineer and with representatives of the various utilities regarding the adjustment and
inspection of the work. The Contractor shall be responsible for obtaining and complying with all specifications, special
requirements, details, etc. of the Utility Company regarding the adjustments. When adjusting the Agency’s utilities, survey
monuments, etc., the adjustment will comply with these Specifications and Details.

The work will be done in compliance with OSHA standards and regul ations regarding confined space entry.

The Contractor shall remove all material attached to the lids and/or coversincluding that of prior work. The method of removal
shall be approved by the Engineer and/or the Utility Representative.

336.3 TYPESAND LOCATIONS OF PAVEMENT AND SURFACING REPLACEMENT:

Normally, the type of pavement replacement and backfill required will be noted on the plans or specified in other portions of the
contract documentsand constructionwill bein accordance with Detail 200. Thisdetail requiresthat al2-inch“T” Top beutilized
when normal traffic flow is perpendicular to any one of the four sides of the trench excavation. Therefore, Type A pavement
replacement will requirea“T” Top whenever the trench crosses a street or goes through an intersection and at the end(s) if they
terminatein the street. Type B pavement replacement will requirethe“T” Top onthesidesthat are perpendicular to normal traffic
flow.

If atypeis not noted on the plans or specified in the specia provisions, the following criteriawill govern:

Type A pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is parald to the
centerline of the street.

Type B pavement replacement, including the “T” Top, will be utilized on &l streets where the excavation is transverse to the
centerline of the street.

Type C pavement replacement will be used to match existing portland cement concrete pavement.

Type D pavement replacement may be used when the condition of the existing pavement does not justify construction of Type
A or B. Prior written approval of the Engineer isrequired.
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SECTION 336
Type F pavement replacement will be utilized to match existing ABC or decomposed granite roadways.

Where alongitudinal trench is partly in pavement, the pavement shall be replaced to the outside edge of the existing pavement,
onastraight line, asindicated on the plans. M easurements for payment shall be from the inner limit of pay width allowed below,
to the outside edge of the existing pavement as defined herein.

Where no part of atrench isin pavement, surfacing replacement will only be specified where existing surfacing materials have
been removed.

When atrench cut isin aggregate surfaced area, the surfacing replacement shall be of aliketype and depth asthe existing material,
compacted to the densities required in Section 601.

336.4 MEASUREMENT:

M easurement for payment and surfacing replacement shall be by the square yard, based upon actual field measurement of thearea
covered except as noted below.

(A) Incomputing pay quantitiesfor replacement TypesA, B, and F, pay widthswill be based on the actual field measured width,
however the boundaries of the measurement will not extend further than %2 the distance, either side, from the centerline of the pipe
as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(B) In computing pay quantities for replacement Types C, D, E, and T, pay widths will be based on the actua field measured
width, however the boundaries of the measurement will not extend further than 1/2 the distance plus 12 inches, either side, from
the centerline of the pipe as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(C) Wherealongitudinal trenchis partly in pavement, computations of pay quantities shall be based on the limitations specified
above.

(D) Thelength of pavement and surfacing replacement shall be measured through any manhole, valve box, or other structure
congtructed inthe pipeline, and any pavement or surface replacement and/or seal treatment i n excess of the above pay widths shall
be considered and included in the bid item for such structure.

(E) Any pavement replacement in excess of the specified pay widths necessitated by the installation of valves, tapping sleeves
and valves, valve by-passes, and concrete thrust blocks shall be included in the bid price for these items.

(F) When special provisionsallow deviations from the trench widths specified in Section 601, the above allowed pay widthsfor
pavement replacement may be altered where so specified.

(G) Measurement of pavement and surfacing replacement shall be made along the finished surface of the ground to the nearest
foot, and shall be computed to the nearest square yard.

336.5 PAYMENT:

Direct payment for pavement or surfacing replacement will be made for replacement over al pipetrench cuts except as otherwise
allowed in the special provisions. Payment for replacements over other work shall be included in the cost of constructing that
work, in accordance with the applicable standard details and specifications.

Payment for temporary pavement replacement shall be included in the cost of the pipe.

When a Contractor has the option of either jacking and/or boring or opencut construction, and elects to construct a pipeline by

the jacking and/or boring method, he will be paid for the replacement of such items of work as pavement, curb and gutter,
sidewalk, driveway, and alley entrances, as allowed for opencut construction.

End of Section
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SECTION 340

CONCRETE CURB, GUTTER, SIDEWALK, SIDEWALK RAMPS, DRIVEWAY AND ALLEY ENTRANCE
340.1 DESCRIPTION:

The various types of concrete curb, gutter, sidewalk, sidewalk ramps, driveways, and alley intersections shall be constructed to
the dimensions indicated on the plans and standard detail drawings. Joints shall be designated as expansion joints or contraction
joints and shall be constructed as per Subsection 340.3.

340.2 MATERIALS:

Concrete shall be class B, conforming to the applicable requirements of Section 725.

Expansion joints filler shall comply with Section 729.

340.3 CONSTRUCTION METHODS:

Existing pavements and concrete, that are joined by new construction, shall be cut in accordance with Section 601.

The subgrade shall be constructed and compacted true to grades and lines shown on the plans and as specified in Section 301. All
soft or unsuitable material shall be removed to a depth of not less than 6 inches below subgrade elevation and replaced with
materia satisfactory to the Engineer. When the Engineer determines that the existing subgrade consists of soils with swelling
characteristics, the moisture content shall be brought as close as possible to the optimum required for compaction. This shall be
done by the addition of water, by the addition and blending of dry suitable material or by the drying of existing material. The
subgrade shall then be compacted to arelative density of 75% minimum to 85% maximum with 80% asideal.

Material displaced in the construction shall not be placed on the base and/or surfacing material already in place on the roadway
nor shall the excavated material be placed in such a manner as to interfere with access to property or traffic flow in the street.

Existing concrete sidewal ks and driveways which abut the new sidewalks and driveway entrances shall be removed to adistance
required to maintain a slope as indicated by standard details or not to exceed 1 inch per foot where sidewalks are concerned.
Sawecutting is required at the match lines and payment will be made under the respective pay items as provided in the proposal.

Concrete curbs, gutters and sidewalks shall be constructed by the conventional use of forms, or may be constructed by means of
an appropriate machine when approved by the Engineer.

If machines designed specifically for such work and approved by the Engineer are used, the results must be equal to or better than
that produced by the use of forms. If the results are not satisfactory to the Engineer, the use of the machine shall be discontinued
and the Contractor shall make necessary repairs at his own expense. All applicable requirements of construction by use of forms
shall apply to the use of machines.

Forms conforming to the dimensions of the curb, gutter, sidewalk, sidewalk ramps, driveway, and alley entrance shall be carefully
set to line and grade, and securely staked in position. The formsand subgrade shall be watered immediately in advance of placing
concrete.

Forms shall be thoroughly cleaned each timethey are used, and shall be coated with alight oil, or other releasing agent of atype
which will not discolor the concrete.

The concrete shall bethoroughly spaded away from the forms so that therewill be no rock pockets next to the forms. The concrete
may be compacted by mechanical vibratorsapproved by the Engineer. Tamping or vibrating shall continue until the mortar flushes
to the surface, and the coarse aggregate is below the concrete surface.

Unless otherwise specified, expansion joints shall be installed at all radius points, at both sides of each driveway, at both sides
of each aley entrance, at adjoining structures and at every change of depth in the concrete. The maximum distance between
expansion joints shall be 50 feet. Expansion joints shall be constructed in astraight line, vertical plane and perpendicular to the
longitudinal line of the sidewalk, curb and gutter, single curb, etc., except in cases of curved alignment, where they will be
constructed along the radial lines of the curve. Expansion joints shall be placed to match the joints of the adjacent concrete such
as sidewalk to the curb and gutter or single curb, etc. Expansion joints shall be constructed to the full depth and width of the
concrete with the top of the material one-quarter inch below the top surface asdepicted in Detail 230. Unless otherwise specified,
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SECTION 340

all expansion jointsinstalled against newly placed concrete, sawcut or other smooth surfaces shall comply with Section 729.1 -
Premolded Joint Filler per ASTM D-1751, % inch, Bituminous Type. Expansion jointsinstalled against existing uneven surfaces
shall be per Section 729.2 - Pour Type Joint Filler.

Contraction joints, unless otherwise specified, shall be constructed in accordance with the standard details, and in astraight line
and vertical plane perpendicular to the longitudinal line of the sidewalk, sidewalk ramp or curb and gutter, except in cases of
curved alignment when they will be constructed along the radial lines of the curb.

Sidewalk or sidewalk ramp score marks, unless otherwise specified, shall be constructed in accordance with the standard detail.
All edges shall be shaped with a suitable tool so formed as to round the edges to aradius as indicated on the standard details.

Thefront face form shall not be removed before the concrete has taken the initial set and has sufficient strength to carry its own
weight, gutter forms and rear forms shall not be removed until concrete has hardened sufficiently to prevent damage to the edges.
Special care shall be taken to prevent any damage. Any portion of concrete damaged while stripping forms shall be repaired or
if the damage is severe, replaced at no additional cost to the Contracting Agency. The face, top back, and flow line of the curb
and gutter shall be tested with a 10-foot straightedge or curve template, longitudinally along the surface. Any deviation in excess
of “ainch shall be corrected at no additional cost to the Contracting Agency.

The surface of concrete sidewalk or sidewalk ramp shall be tested with a 5-foot straightedge. Any deviation in excess of s inch
shall be corrected at no additional cost to the Contracting Agency.

When required by the Engineer, gutters having aslope of 0.8 foot per hundred feet or less, or where unusual or specia conditions
cast doubt on the capability of the guttersto drain, they shall be water tested. Water testing shall consist of establishing flow in
the length of gutter to be tested by supplying water from a hydrant, tank truck or other source. One hour after the supply of water
isshut off, the gutter shall beinspected for evidence of ponding or improper shape. Inthe event water isfound ponded in the gutter
to adepth greater than %2inch, or on the adjacent asphalt pavement, the defect or defects shall be corrected in amanner acceptable
to the Engineer without additional cost to the Contracting Agency.

Any section of the work deficient in depth or not conforming to the plans or specifications shall be removed and replaced by the
Contractor at no additional cost to the Contracting Agency.

Finishing and curing of the concrete shall be done in the manner specified in Section 505.

The Contractor shall stamp hisnameand year on all work done by him, on each end of the curb, gutter, sidewalk or sidewalk ramp.
The letters shall not be less than 3/4 inch in height.

340.4 BACKFILLING:

Unless otherwise specified the Contractor shall backfill behind the curbs, sidewalk or sidewalk ramps with soil nativeto the area
to the lines and grades shown on the plans.

340.5 MEASUREMENT:

Concrete curbs and gutters of the various types shown on the plans and in the proposal, will be measured aong gutter flow line
through inlets, catch basins, driveways, sidewalk ramps, etc., by thelineal foot to the nearest foot for each type, completein place.

Concrete sidewalks, sidewalk ramps, driveways, alley intersections, valley gutters and aprons will be measured to the nearest
square foot complete in place. When concrete sidewalk, sidewalk ramps, driveways, alley intersections, valley gutters, and/or
aprons are cut during trenching operations, the square foot measurement for payment will be in accordance with Section 336.

340.6 PAYMENT:

Payment for the above named itemswill be madein accordance with the unit pricesor lump sumsasset forthinthe proposal. Such
payment shall include full compensation for furnishing all labor, material, tools and equipment and accomplishing all work in
conformance with the contract documents.

End of Section
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TERRAZZO SIDEWALKS
341.1 DESCRIPTION:

Terrazzo consists of amixture of grey or white portland cement, cement color pigments, abrasive aggregate and colored marble
chips, with the surface ground to finish grade so as to expose approximately 75 percent of the marble granules.

Cement and concrete shall be in accordance with Section 725.
All applicable portions of Section 340 for construction of concrete sidewalks shall be adhered to.

The Contractor shall furnish all equipment, labor, materias, tools, services, transportation and incidental s necessary to construct
asidewalk with aterrazzo surface course.

341.2 MATERIALSAND COMPOSITION:

Divider strips shall be of half-hard brass, white metal 99 percent zinc or alloy. The strips shall have a minimum thickness of 1/8
inch and shall be provided with proper anchoring devices. Pre-assembled decorative units may be used. Double divider strips or
metal expansion joints shall be used in the terrazzo course directly above the expansion joints in the concrete base or dab.

Cement mortar colors shall be lime-proof non-fading pure mineral pigments.
Abrasive aggregate shall consist of alundum or other approved lime-proof abrasive.

Marble chips shall be of an exterior grade marble that will not weather nor discolor. The granule shall be of such proportions of
size Nos. 1, 2, 3 as shall be hereafter determined. Samples of the terrazzo shall be made for approval of the Engineer.

Composition of theterrazzo shall bein the proportion of 200 pounds of marble aggregate to 100 pounds of gray or white portland
cement, mixed dry. The marble aggregate shall consist of 4 parts of marble chips, and cement color pigmentsto 2 partsof abrasive

aggregate.
(A) Add sufficient water to make the mixture plastic but not flowing, a water to cement ratio 0.44 to 0.49.

(B) All materias, including water shall be mixed in a mechanical mixer or in a mortar box for not less than 2 minutes. Only
amounts shall be mixed which can be placed immediately.

341.3 CONSTRUCTION METHODS:
Concrete base or slab shall be of Class B concrete, 4 inchesthick, and reinforced with 6 x 6 inch No. 10 gage wire mesh fabric.

(A) The concrete base shall be separated from the natural ground surface by overlapping 15 pound asphalt impregnated roofing
felt, plastic sheeting or other approved water-proofing material. In areas having excessive rise of ground water, the edges of the
concrete shall also be water-proofed.

(B) Where apitch in the finished surface is required, the concrete slab shall be pitched to the required degree.

(C) Premolded expansion joints of the type designated in Section 729, shall be placed in the concrete base or slab at 20 foot
intervalsand also against buildingsand curbs. Double divider stripsor metal expansionjointsareto be usedintheterrazzo course
directly above the expansion joints in the concrete base dab.

(D) Thetop of the base slab shall be broom finished to leave a dightly roughened surface to insure abond between the concrete
and the terrazzo finish.

(E) Whilethe base dab is still in asemi-plastic state, the divider strips shall be placed. The divider strips will form panels not
more than 3 feet on aside. Where an expansion joint occursin the concrete base or the type of construction changes, aways use
adivider.

(F) The concrete dab shall be cured according to the requirement of Section 505.

Bond between concrete base and terrazzo course: Before the terrazzo Contractor installs his work, he must see that the surface
of the concrete slab is thoroughly cleaned of plaster droppings, wood chips, and all other debris. He should thoroughly slush it
with neat cement grout to insure a good bond.
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SECTION 345

ADJUSTING FRAMES, COVERS, VALVE BOXESAND WATER METER BOXES
345.1 DESCRIPTION:

TheContractor shall furnish all labor, materials, and equi pment necessary to adjust all frames, coversand valve boxesasindicated
on the plans or as designated by the Engineer. The frames shall be set to grades established by the Engineer, in a manner
hereinafter specified.

The Contractor may elect to remove old frames, covers and valve boxes and to install new frames and/or boxes without any
additional cost to the Contracting Agency, in accordance with standard detail drawings.

345.2 ADJUSTING FRAMES:

The Contractor shall loosen frames in such amanner that existing monuments, clean outs or valve boxes will not be disturbed or
manholes damaged. Debris shall not be permitted to enter sanitary or storm sewer conduits. All loose material and debris shall
be removed from the excavation and the interiors of structures prior to resetting frames.

Frames shall be set to the elevations and slopes established by the Engineer and shall be firmly blocked in place with masonry
or metal supports. Spaces between the frame and the old seat shall be sealed on the inside to prevent any concrete from entering
the hand hole or manhole. Class AA concrete shall be placed around and under the framesto provide a seal and properly seat the
frame at the required elevation and slope. Concrete shall be struck off flush with the top of the existing pavement.

345.3 ADJUSTING VALVE BOXES:
Valve boxes shall be adjusted to the new elevations indicated on the plans, or as established by the Engineer.

Adjustable cast iron boxes shall, if possible, be brought to grade by adjustment of the upper movable section. Any excavated area
shall be filled with Class AA concrete to the level of the existing pavement, or as directed by the Engineer.

Concrete pipe valve boxes in areas not subject to vehicular traffic shall be adjusted to grades by installing a suitable length of
metal or concrete pipe, of the same inside diameter as the present valve box, and reinforcing the outside with a concrete collar
extending from at least 2 inches below the joint up to and flush with the top of the valve box extension. This collar shall be of
Class AA concrete. The dimension from the outside of the box to the outside of the collar shall not be less than 2 inches. This
adjustment will be known as Type B.

In areas subject to vehicular traffic and where the existing valve box is a Type B, the adjustment to the new elevation shall be
made using the old cover and installing a new 8 inch frame in accordance with the standard detail for installation of valve boxes
in vehicular traffic areas. This adjustment shall be known as Type BA.

Adjustment of existing Type A valve boxesto the new elevations shall be asdescribed in Subsection 345.2 above. Thisadjustment
shall be known as Type A.

345.4 ADJUSTING MANHOLE AND VALVE COVERS:

Adjusting rings may be used to rai se manhole coversin asphalt pavements when deemed acceptabl e by the Engineer. The amount
of adjustment, thickness of seal or overlay, and cross slope will be considered when using adjusting rings. Each location where
an adjusting ring is used must have a sufficient depth of asphalt to assure the proper installation and operation of the ring. The
rings shall be made of a non-metallic, polypropylene or fiberglass material and installed per the manufacturer’s specifications.
The rings shall be approved by the Engineer.

3455 MEASUREMENT:
The quantities measured will be the actual number of frames, covers and value boxes of each type, adjusted and accepted.
345.6 PAYMENT:

The quantities, as determined above will be paid for at the contract price per unit of measurement respectively, for each of the
particular itemslisted intheproposal. The payment shall be compensationinfull for all materials, labor, equipment and incidentals
necessary to complete the work.

End of Section
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SECTION 350

REMOVAL OF EXISTING IMPROVEMENTS
350.1 DESCRIPTION:

Thiswork shall consist of removal and disposal of various existing improvements, such as pavements, structures, pipes, curbsand
gutters, and other items necessary for the accomplishment of the improvement.

350.2 CONSTRUCTION METHODS:

The removal of existing improvements shall be conducted in such a manner as not to injure utilities or any portion of the
improvement that isto remain in place. See Section 107.

Sidewalks shall be removed to adistance required to maintain amaximum slopefor the replaced portion of sidewalk, for oneinch
per foot and all driveways shall be removed to a distance as required by standard details.

Existing concrete driveway curbs and gutters shall be removed to the right-of-way line and the new end of curb faced.

Portland cement concrete pavements, curbs and gutters and sidewalks designated on the plans for removal shall be saw-cut at
match lines, in accordance with Section 601 and removed.

Asphalt concrete pavements designated on the plans for removal shall be cut in accordance with Section 336.

Removal of trees, stumps, irrigation structures, storm water inlets, headwalls and other itemsin the right-of-way shall be donein
accordance with Section 201.

Backfill and compaction of all excavated areas shall be compacted to the densities as prescribed in Section 601.
All surplus materials shall be immediately hauled from the jobsite and disposed of in accordance with Section 205.
350.3 MISCELLANEOUS REMOVAL AND OTHER WORK:

Thiswork shall include, but not be limited to the following, where called for on the plans.

(A) Relocate existing fence and gate.

(B) Remove and reset mail boxes.

(C) Remove signs and bases in right-of-way.

(D) Remove planter boxes, block walls, concrete walls, and footings.

(E) Ingtal plugs for pipes and remove existing plugs as necessary for new construction.

(F) Remove wooden and concrete bridges.

(G) Remove medianidand dabs.

(H) Remove pavements and aggregate base where called for outside the roadway prism.

350.4 PAYMENT:

Payment for removals will be made at the unit bid prices bid in the applicable proposal pay items, which price shal be full
compensation for the item complete, as described herein or on the plans.

End of Section
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SECTION 601

The Contractor shall, prior to final acceptance of the work, submit aletter to the Contracting Agency stating the location of each
disposal sitefor al excessor unsuitable material and certify that he has obtained the property owner's permission for the disposal
of al such materials.

Where the plans and/or special provisions provide for segregation of topsoil from underlying material for purposes of backfill,
the materia shall not be mixed.

601.2.9 Shoring and Sheeting: The Contractor shall do such trench bracing, sheathing, or shoring necessary to perform and
protect the excavation as required for safety and conformance to governing laws. The bracing, sheathing, or shoring shall not be
removed in one operation but shall be done in successive stages as determined by the Engineer to prevent overloading of the pipe
during backfilling operations. The cost of the bracing, sheathing, or shoring, and theremoval of same, shall beincluded inthe unit
price bid for the pipe.

All shoring and sheeting deemed necessary to protect the excavation and to safeguard employees, shall beinstalled. See Section
107.

601.2.10 Open Trench: Except where otherwise noted in the special provisions, or approved in writing by the Engineer, the
maximum length of open trench, wherethe constructionisin any stage of completion (excavation, pipelaying or backfilling), shall
not exceed 1320 feet in the aggregate at any one location.

Any excavated areashall be considered opentrenchuntil all ABCfor pavement replacement hasbeen placed and compacted. With
the approval of the Engineer, pipe laying may be carried on at more than one separate location, the restrictions on open trench
applying to each location. Trenches across streets shall be completely backfilled as soon as possible after pipe laying.

Substantial steel plates with adequate trench bracing shall be used to bridge across trenches at street crossings where trench
backfill and temporary patches have not been completed during regular work hours. Safe and convenient passage for pedestrians
shall be provided. The Engineer may designate a passage to be provided at any point he deems necessary. Access to hospitals,
fire stations and fire hydrants must be maintained at all times.

601.3 PROTECTION OF EXISTING UTILITIES:

601.3.1 Utilities: Unless otherwise shown on the plans or stated in the specifications, all utilities, both underground or overhead,
shall be maintained in continuous service throughout the entire contract period. The Contractor shall be responsible and liable
for any damagesto or interruption of service caused by the construction.

If the Contractor desires to simplify his operation by temporarily or permanently relocating or shutting down any utility or
appurtenance, he shall make the necessary arrangements and agreements with the owner and shall be compl etely responsible for
all costs concerned with the rel ocation or shutdown and reconstruction. All property shall be reconstructed initsoriginal or new
location as soon as possible and to acondition at least as good asits previous condition. This cycle of relocation or shutdown and
reconstruction shall be subject to inspection and approval by both the Engineer and the owner of the utility.

The Contractor shall be entirely responsible for safeguarding and maintaining all conflicting utilities that are shown on the plans
(Sections 107 and 105 apply). This includes overhead wires and cables and their supporting poles whether they are inside or
outside of the open trench. If, in the course of work, a conflicting utility line that was not shown on the plansis discovered, the
Contracting Agency will either negotiate with the owner for relocation, relocate the utility, change the alignment and grade of the
trench or as alast resort, declare the conflict as “extrawork” to be accomplished by the Contractor in accordance with Section
104.

601.3.2 Irrigation Ditches, Pipesand Structures: The Contractor shall contact the owners of all irrigation facilities, and make
arrangements for necessary construction clearances and/or dry-up periods.

All irrigation ditches, dikes, headgates, pipe, valves, checks, etc., damaged or removed by the Contractor, shall berestored to their
original condition or better, by the Contractor at no additional cost to the Contracting Agency.

601.3.3 Building, Foundations and Structures. Where trenches are located adjacent to building, foundations, and structures,
the Contractor shall take all necessary precaution against damage to them. The Contractor shall beliable for any damage caused
by the construction.
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Except where authorized in the specia provisions or in writing by the Engineer, water settling of backfill material in trenches
adjacent to structures will not be permitted.

601.3.4 Permanent Pipe Supports: Permanent pipe supportsfor the varioustypesand sizesof sewer, water and utility lines shall
conform to the Standard Details or the details shown on the plans. Such pipe supports shall be erected at the locations shown on
the plans and/or at any other locations as necessary as determined by the Engineer.

601.3.5 Electronic, Telephonic, Telegraphic, Electrical, Oil and GasL ines. These underground facilities shall be adequately
supported by the Contractor. Support for plastic pipes shall be continuous along the bottom of the pipe. Support for metal pipe
and electrical conduit may be continuous or nylon webbing may be used for suspension at no greater than ten-foot intervals.

The Contractor shall avoid damaging the plastic pipe, pipeways or conduits during trench backfilling and during foundation and
bedding placement.

There will be no measurement or payment for thiswork. The Contractor will include all associated costsin the unit bid price for
the conduit installation.

601.4 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION:

601.4.1 Foundation: The material upon which the conduit or structureisto be placed shall be accurately finished to the grade
or dimensions shown on the plans or as directed by the Engineer. The bottom portion of the trench shall be brought to grade so
that the conduit or structure will be continuoudly in contact with the material on which it is being placed. If rocky or unsuitable
soil is encountered, Subsection 601.2.5 applies.

601.4.2 Bedding: Bedding shall consist of granular material containing no pieces larger than 1% inches and free of broken
concrete, broken pavement, wood or other deleterious material. Open graded rock will not be used without the written approval
of the Engineer.

Where water consolidation is used, bedding for conduits, 24 inches or lessin |.D., may be placed in one lift. For larger conduits
the first lift shall not exceed the springline of the pipe.

Where mechani cal compaction is used, the moisture content shall be such that the specified compaction can be obtained. Thefirst
lift shall be 8 inches or two-thirds of the distance to the springline whichever is greater. Succeeding lifts shall not exceed 2 feet
loose and extreme care will be taken to prevent damage to or movement of the conduit by the compaction equipment.

601.4.3 Backfill: Backfill shall be sound earthen material freefrom broken concrete, broken pavement, wood or other del eterious
material. Unless otherwise specified, this may be native material with no piece larger than 4 inches, select material or aggregate
base course. Backfill under street pavement shall be constructed per Detail 200 with the type of replacement noted on the plans
or in the specia provisions. Unless otherwise noted, backfill under single curb, curb and gutter, sidewalk, driveways, valley
gutters, etc. shall be the same as the adjacent street pavement.

Where water consolidation is used, backfill will be placed in lifts as required in the following table prior to settlement.

Trench Width Backfill Lifts
180 to 240 Not to exceed 4\
250 to 360 Not to exceed 6N

Over 360 Not to exceed 8\

The above backfill lift [imitations are not applicable when water saturation is done by the jetting method.

Where mechanical compaction is used, backfill shall be placed in lifts the height of which shall not exceed that which can be
effectively compacted depending on the type of material, type of equipment and methods used, and under no circumstances shall
exceed 4 feet.

Backfill, around utilities that are exposed during trench excavation, shall be placed in accordance with the bedding methods.
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SECTION 603

INSTALLATION FOR HIGH DENSITY POLYETHYLENE PIPE
603.1 DESCRIPTION:
Thework covered by thisspecification consistsof furnishingall plant, labor, equipment, appliances and materialsand performing
all operationsin connection with a large-diameter High Density Polyethylene (HDPE) pipe installation in accordance with the
plans, specifications and special provisions.
For installation procedures of HDPE for sewer line construction, see Section 615.
For installation procedures of HDPE for storm drain construction, see Section 618.

HDPE pipe and fittings shall conform to Section 738.

This section covers large-diameter HDPE pipeline installations of gravity and low-pressure storm drain and sanitary sewer
construction.

For the purpose of this specification, low-pressure is defined as the test pressures of 3.5 psi of air or 4 feet of water as specified
in Section 615.10.

For the purpose of this specification, large-diameter HDPE pipe shall include 8-inch through 120-inch nominal diameter.
603.2 EXCAVATION:

Excavation shall comply with Subsection 601.2, except for Trench widths (601.2.2). The width of the trench will be designed by
the Engineer and included on the plans or in the specia provisions.

603.3 PROTECTION OF EXISTING UTILITIES:

Protection of existing utilities shall comply with Subsection 601.3.

603.4 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION:
603.4.1 Foundation: Foundation shall comply with Subsection 601.4.1.

603.4.2 Bedding: Coarse aggregate shall be used for bedding of large-diameter profile HDPE pipe. Coarse aggregate shall be
in accordance with Subsection 603.4.6, for size, type, and gradation. For corrugated HDPE pipe as defined under Section 738,
bedding shall meet the requirements of subsection 601.4.2 and Table 601-2 with the compaction reguirements stipul ated below.

Bedding material shall be carefully deposited in 8-inches or lessloose lifts, thoroughly and carefully compacted around the pipe,
equally around both sides of the pipe, with approved vibratory compactors or other tools or equipment when applicable, or by
shovel dlicing as approved by the Engineer. This shall be repeated until enough material is placed and compacted to provide a
minimum of one (1) foot cover over the top of profile HDPE pipe, or to the top of corrugated HDPE pipe. Compaction densities,
aswell as further compaction requirements shall be as stipulated in Table 601-2, unless shown otherwise on the plans.

603.4.3 Backfilling: Backfilling shall comply with Subsection 601.4.3.

603.4.4 Compaction Densities: Compaction densities shall comply with Subsection 601.4.4.

603.4.5 Compaction M ethods. For large-diameter HDPE pipe installations where the backfill and bedding material is coarse
aggregate, mechanical compaction shall bethe only method for consolidating backfill and bedding. Water consolidation shall not
be used as a method of compaction for coarse aggregate whether used as a foundation, bedding or backfill material.

For large-diameter pipe installations where the backfill material is other than coarse aggregate, consolidation shall be by

mechanical means. Water consolidation may be used as a compaction method for the backfill material only when prior written
approval to do so is provided by the Engineer.
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603.4.6 Specificationsfor Material: Coarse aggregate shall consist of crushed rock as defined in Section 701 with 100 percent
of the specified size of aggregate having onefractured face, and having the gradation complyingwith ASTM D-448, Table 1, Size
Numbers 6, 67, 68, 7, 78, or 8 as recommended by the Engineer. The gradation size number to be furnished shall be shown on
the plans or in the project specifications.

603.4.7 Rights-of-Way Belonging to Others. Rights-of-way belonging to others shall comply with Subsection 601.4.7.
603.4.8 Test Holes: Test holes shall comply with Subsection 601.4.8.

603.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electric, Oil and Gas Lines. Foundation and
bedding for electronic, telephonic, telegraphic, electric, oil and gas lines shall comply with Subsection 601.4.9.

603.5 PREPARING AND INSTALLING HDPE PIPE:

603.5.1 Storageand Handling: Pipe shall be stored and handled i n such away to minimize out-of-roundness. Pipe shall be stored
in shaded areas to minimize adverse effects of thermal, and ultraviol et exposure.

Pipethat isout-of-round in excess of 3% of the nominal pipe diameter as specified in Section 738, shall not beinstalled and shall
be removed if installed.

603.5.2 Strutting: Strutting of Profile HDPE pipe per Section 738 will be required when the diameter is42-inchesor larger. For
Profile HDPE pipe with diameters smaller than 42-inches, strutting may be required at the discretion of the Engineer. Strutting
of Corrugated HDPE pipe per Section 738 is not required.

Strutting consists of placing wood struts, whose length is typically 3% longer than the nominal pipe diameter, inside the pipe. A
minimum of three (3) setsof strutsare placed in each pipelength, oriented vertically, spaced equally throughout thelength of pipe
and set so as not to interfere with the jointing of the pipe. The struts shall be kept in place until the bedding material is placed and
compacted around the pipe. The struts must be removed before any backfill or bedding is placed above the pipe. The procedure
of strutting the pipe shall not damage the pipein any way. If the pipeisout of round, the strutswill be placed in thelong direction
of the out-of-round. If the strut cannot be held in place by the pipe, the pipe will be removed from the job site per Subsection
738.9.

603.5.3 Orienting: If the pipeisout-of-round, the pipe should be oriented so that thelong axisis placed vertically when installed
in the trench. When struts are used, the struts shall be oriented vertically when pipeisinstalled in the trench.

603.5.4 Installing Pipe: HDPE pipe and fittings shall be installed in accordance with ASTM D-2321 or manufacturer's
recommendation. HDPE pipe shall be handled so as not to damage the pipe. Hoisting shall be accomplished with cloth belt slings
or ropes. The pipe shall be protected by wood blocking when jointing is accomplished by pipe jacking, back hoe bucket, come-
along, or cable pipe puller.

603.5.5 Affidavit of Installation: The Contractor's methods and procedures for installing HDPE will be reviewed in the field
by the pipe manufacturer or his designated representative. The Contractor will make any adjustments in the installation as
recommended by the manufacturer or his representative. If necessary, the Contractor may be required to reinstall or provide
corrections to pipe installed prior to the field review. The manufacturer or his representative shall furnish to the Contracting
Agency an affidavit (certification) that the Contractor's installation methods and procedures comply with the manufacturer's
installation practices.

603.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:
Pavement replacement and surface restoration shall comply with Subsection 601.5.
603.7 PAYMENT:

No pay item will be included in the proposal, nor direct payment made for trench excavation, backfilling, compaction, or
placement of temporary pavement. The cost of these features of work shall be included in the unit price per bid per linear foot
for furnishing and laying pipe.

End of Section
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SECTION 615
615.5 JOINTING:
615.5.1 Rubber Gasket Joints: Prior to making pipejoints, all surfaces of the portions of the pipesto bejoined shall be cleaned,
dried, and prepared in accordance with the manufacturer's recommendations. The joints shall then be carefully centered and
compl eted.
Trenches shall be kept water-free during the installation of joints and couplings.

Thejoint and coupling materialswill be as specified in the appropriate pipe sections and shall beinstalled in accordance with the
manufacturer's recommendations. Cement mortar jointswill NOT be permitted in sanitary sewer construction.

615.5.2 Water Stops: Water stopswill be required when connecting HDPE pipeto concrete structures, manholes, etc. The water
stop shall comply with Section 738 and will be installed per manufacturer recommendations.

615.6 SANITARY SEWER SERVICE TAPS:

When the construction of sanitary sewer service taps are called for in the specia provisions, they shall be constructed in
accordance with standard details for sewer taps except for HDPE pipe.

Tomaintain structural integrity of the pipe, servicetapsfor HDPE pipe shall be constructed in accordance with the manufacturer's
recommendations.

When any damage occursto the piperibs or walls, outside of the tap area, the Contractor shall perform repairs, as recommended
by the manufacturer at no cost to the Contracting Agency. Damageto the pipe will include but not be limited to gouging, marring,
and scratching forming a clear depression in the pipe.

Thelocation of the service tap for each property shall be in the downstream /3 of the lot, or as requested by the property owner.
Sewer service taps shall not be covered until they have been plugged and marked in accordance with standard details and their
location has been recorded by the Engineer.

615.7 SANITARY SEWER CLEANOUTS:

The cleanouts shall be constructed at |ocations shown on the plans, in accordance with the standard details for cleanouts.
615.8 MANHOLES:

Manholes shall be constructed to conform with the requirements of Sections 625, Section 505 and standard details.

615.9 BACKFILLING:

Backfilling and compaction shall be done in accordance with Sections 601 and 603, for HDPE pipe.

615.10 TESTING:

Pressure testing of force mains shall be done in accordance with Section 610.14.

Sewersand pipelines shall be subject to acceptance testing after backfilling has been completed but prior to the placement of the
finished surface material.

The Contracting Agency reservesthe right to reguire testing of the entire installation. Cost of repairs or corrections necessary to
conform to the following testing requirements will be borne by the Contractor at no additional cost to the Contracting Agency.

(A) Low Pressure Air Test:

Testing will be accomplished by the means of “Low Pressure Air Testing.” Tests may be conducted by the Contractor or an
independent testing firm. However, acceptance tests shall be made only in the presence of the Engineer.
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SECTION 615
Test Procedure:
1. Beforetesting, the pipe shall be thoroughly cleaned.

2. TheContractor shall seal off the section of pipeto betested at each manhole connection. Test plugs must be securely braced
within the manholes.

3. A minimum of two connecting hoses to link the air inlet test plug with an above ground test monitoring panel must be
provided.

a. Onehoseistoinduce air through the test plug and into the test chamber.
b. The second hoseisfor the purpose of monitoring the test pressure from within the enclosed pipe.

4. UNDERNO CIRCUMSTANCESAREWORKERSTOBE ALLOWED IN THE CONNECTING MANHOLESWHILE
A PRESSURE TEST ISBEING CONDUCTED.

5.  Add air slowly into the test section. After an internal pressure of 4.0 psi is obtained, allow internal air temperature to
stabilize.

6. After stabilization period, adjust the internal air pressure to 3.5 psi, disconnect the air supply and begin timing the test.
7. Referto Table 615-1 to determinethe length of time (minutes) the section under test must sustain while not losing in excess
of 1 psi asmonitored by the test gauge. If the section of line to be tested includes more than one pipe size, calculate the test

time for each size and add the test times to arrive at the total test time for the section.

8.  Sectionssodeterminedto havelost 1 psi or lessduring the test period will have passed theleakagetest. Those sectionslosing
in excess of 1 psi during the test period will have failed the |eakage test.

9. Appropriate repairs must then be completed and the line retested for acceptance.

TABLE 615-1
SANITARY SEWER AIR TEST
Minimum Test Time for Various Pipe Sizes*
Nominal T (time), Nominal T (time),
Pipe Size, in. min/100 ft. Pipe Size, in. min/100 ft.
3 0.2 21 3.0
4 0.3 24 3.6
6 0.7 27 4.2
8 12 30 4.8
10 15 33 54
12 18 36 6.0
15 21 39 6.6
18 24 42 7.3

* The time has been established using the formulas contained in ASTM C-828, Appendix.
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SECTION 618

STORM DRAIN CONSTRUCTION
618.1 DESCRIPTION:

This section covers concrete pipe line and high density polyethylene (HDPE) pipe line construction used for the conveyance of
irrigation water and storm drainage in streets, easements, and alley right of ways, under low hydrostatic heads.

Installation of pipein laterals of Salt River Valley Water Users' Association or other irrigation districts shall conform to the
specifications and permit of the respective irrigation district.

Installation of pipein State Highwaysshall conformto the specificationsand permit of the Arizona Department of Transportation.
618.2 MATERIALS:

The concrete pipe and HDPE pipe, specials, joints, gaskets, and testing shall be according to Sections 620 or 735, 736 and 738,
except as specified below or as modified by special provisions.

(A) Specials: Pipe specials such as closure pieces, wyes, tees, bends, and manhol e shafts shall be provided as indicated on the
plans, and such specials shall be made equal in strength, diameter, and other physical characteristicsto the standard straight pipe
lengths by the use of extra concrete, extrareinforcing, or steel items. Drawings of specials shall be submitted to the Engineer for
approval before their fabrication.

(B) Rubber Gasket Joints: When rubber gasket pipe is used, the joint shall be sealed with a continuous ring gasket made of a
special composition rubber of such size and cross section asto fill completely the recess provided for it. The gasket shall be the
sole element depended upon to make the joint watertight, and shall have smooth surfaces, free from pits, blisters, porosity, and
other imperfections. The rubber compound shall contain not less than 60% by volume of first grade synthetic rubber.

The remainder of the compound shall consist of pulverized fillers free from rubber substitutes, reclaimed rubber and del eterious
substances. The compound shall meet the following physical requirements when tested in accordance with appropriate ASTM
Specifications:

(1) Tensile Strength of the compound shall be at least 2,100 psi ASTM D-412.
(2) Elongation at Rupture shall be at least 400%, ASTM D-412.
(3) Shore Durometer Hardness, Type A, Value 40 - 60(x5), ASTM D-2240.

(4) ColdFlow: The percentage shall not exceed 20. The determination shall bemadein accordancewith Method B ASTM D-395,
with the following exception. The disc shall be %20 thick and the diameter shall be that of the rubber gasket. The gaskets shall not
be exposed to direct sunlight for atime greater than needed to accomplish normal installation.

(5) Specific Gravity shall be consistent within +0.05 and shall be between 0.95 and 1.45. ASTM D-297.
(6) Rubber Gaskets for HDPE pipe shall be in accordance with Subsection 738.2.3.

(C) Water Stops: Water stopswill be required when connecting HDPE pipeto concrete structures, manholes, etc. The water stop
shall comply with Section 738 and will be installed per manufacturer recommendations.

(D) Cement Mortar Joints for RCP will be in accordance with Subsection 736.3.
618.3 CONSTRUCTION METHODS:

Excavation, bedding, backfilling, and compaction or consolidation of backfill and bedding of trenches shall be accomplished in
accordance with Sections 601 and 603 for HDPE pipe, except as specified below, or as modified by special provisions.

The Contractor shall over-excavate the trench and fill with select materials in accordance with standard details.

Wherethe cover over the top of the pipeislessthan 10 feet, the maximum trench width is unrestricted. The pay width, however,
for pavement replacement shall remain in accordance with Section 336. For pipe, with 10 feet or more cover, the maximum trench
width shall be as required by Sections 601 and 603 for HDPE pipe.
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The laying of the pipe shall be in finished trenches free from water or debris, and shall be commenced at the lowest point, with
the spigot ends pointing in the direction of the flow. Each pipe shall belaid firmly and true to line and grade, in such manner as
to form aclose concentric joint with the adj oining pipe and to prevent sudden off-sets of the flowline. Any adjustment to lineand
grade shall be made by scraping away or filling in under the body of the pipe, never by wedging or blocking under the pipe ends.

Variation from prescribed alignment and grade shall not exceed 0.10 foot and the rate of departure from or return to established
grade or alignment shall be no morethan 1 inch in 10 feet of pipe line unless otherwise approved by the Engineer. For closures
and deflection angles greater than 10 degrees, joints shall be made by use of a bend, specially manufactured fitting, or by a
concrete collar, per standard details.

Pipe shall be of the type, class and size shown on the plans or in the special provisions.

All pipe, for permit construction, shall be reinforced concrete pipe, ASTM C-76 Class Il or HDPE pipe in accordance with
ASTM F-894, AASHTO M-252 or AASHTO M-294. For reinforced concrete pipe, the minimum cover from the top of the pipe
to the finished grade shall be 2 feet and the maximum cover shall be 12 feet. The minimum and maximum cover for HDPE pipe
shall be as specified in the special provisions or the manufacturer's recommendations.

All pipesinstalled under railroad tracks shall be reinforced concrete pipe, ASTM C-76, ClassV and the minimum cover over all
pipes shall be as specified in the railroad permit and/or special provisions. Bedding shall be in accordance with standard details.

The alowable water lossfor irrigation lines shall not exceed 2 gallons per hour per 100 feet of pipe per inch of diameter of pipe,
under aminimum test head of 1 foot above the top of the pipe at the upper end when tested in accordance with the procedures of
Section 615.

618.4 JACKING PIPE:

At locations where jacking is required, the storm drain line shall be installed by jacking to the lengths indicated on the plans, in
accordance with the following. The methods and equipment used in jacking reinforced concrete pipe conduit shall be optional
with the Contractor, provided that the proposed method i sfirst approved inwriting by the Engineer. Such approval, however, shall
inno way relieve the Contractor of the responsibility for damages of any nature which might occur asaresult of the methods used.

Only workmen experienced in the operation of jacking concrete conduit shall be used.

The driving ends of the conduit shall be properly protected and the conduit shall be driven true to alignment and grade. The
deviation from true line and grade at any single point within the jacked portion shall be limited to 0.5 feet horizontal deviation
from line and +0.2 feet vertical deviation from grade.

Any section of conduit which may show signs of failure shall be removed and replaced with a new section of precast conduit or
with a cast-in-place section, which in the opinion of the Engineer is adequate to carry the loads imposed upon it. In this respect
it shall be understood that where pipe is specified on the drawings to be jacked into place the jacked pipe shall be reinforced
concrete of the strength specified in these specifications and the design of such pipe is based upon superimposed |oads and not
upon loads which may be placed upon the pipe as aresult of jacking operation. Any increase in pipe strength required in order
to withstand jacking loads shall be the responsibility of the Contractor. The reinforcing shall be circular and of either single or
double cage design.

Spacer blocks shall be placed in the inside circular space which will alow sufficient width for point mortaring when jacking is
completed and to equalize pressures during jacking. Three grout holes per 8-foot section of pipe shall be made during
manufacturing.

Double rubber gaskets and band type joints shall be provided for 36 inch diameter and larger pipe.

One hole shall be made on the top midway between the ends. Two additional holes, each approximately 1.5 feet from each end
and approximately midway between the springline and top on opposite sides shall be made.
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SECTION 710

The temperature of the asphalt concrete upon discharge from the mixer shall not exceed the maximum mixing temperature
specified in the mix design. If the asphalt concrete is discharged from the mixer to a hopper, the hopper shall be constructed so
that segregation of the asphalt concrete will be minimized.

710.5.6 Tempor ary Storage of BituminousM ixtur es: Useof surge binsor storage binsfor temporary storage of hot bituminous
mixtures will be permitted. The bituminous mixture may be stored in insulated and heated storage bins for a period of time not
to exceed 12 hours. If the Engineer determines that there is an excessive amount of heat 10ss, segregation and/or oxidation of the
mixture due to temporary storage, use of surge bins or storage bins will be discontinued.

710.5.7 Plant Inspection: Each hot mix asphalt facility, producing under this specification, shall be inspected biannually by a
Civil Engineer registered in the State of Arizona and knowledgeable in batch plant operation. The Civil Engineer shall be
independent and not an employee of the Contractor or the supplier. This inspection shall be performed in accordance with the
" Certification of Hot Mix Asphalt Production Facilities* by the Arizona Rock Products Association. A copy of the current
certification shall be an integral part of the mix design which, if found unacceptable, could be cause for rejection of the entire
submittal.

710.6 TRANSPORT AND DELIVERY REQUIREMENTS:

The beds of the trucks, utilized to transport asphalt concrete, shall be coated with a release agent. The release agent shall be
certified to be non-reactive with the bituminous material. If, in the opinion of the Engineer or plant operator, there is an excess
of release agent applied to thetruck bed, the driver will berequired to raise the bed and drain off the excessagent. Diesel fuel will
not be acceptable as a releasing agent.

Mixtures shall be delivered to the job site without segregation of the ingredients and within the lay down temperature range
specified in the mix design.

At the time of delivery to the job site, the Engineer shall be provided with an legible delivery ticket that has the weight of the
material from a measuring device, which has been certified by the Arizona Department of Weights and Measures. The delivery
ticket shall contain the following information:

(1) Date; (2) Supplier's name; (3) Plant location and/or plant number; (4) Ticket Number; (5) Truck Number; (6) Contractor’s
name; (7) Project name and/or location; (8) Production code/description with percent asphalt; (9) Mineral filler/additive and/or
anti-stripping agent and percent; (10) Temperatureat batching; (11) Timeof batching, arrival and unloading; (12) Material weight
or vehicle weight with and without material; and (13) Weight of accumulative loads.

End of Section
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SECTION 711
PAVING ASPHALT
711.1 GENERAL:
Theasphalt shall be produced from crude asphalt petroleum or amixture of refined liquid asphalt and refined solid asphalt. It shall
be free from ad-mixture with any residues obtained by the artificial distillation of coal, cod tar, or paraffin oil and shall be

homogeneous and free from water.

Asphalt shall not be heated during the process of its manufacture, storage, or during construction so asto causeinjury asevidence
by the formation of carbonized particles.

711.2 TESTING REQUIREMENTS:

Paving asphalt shall be classified by the Performance Grading System and shall conform to the requirements set forth in Table
711-1:

TABLE 711-1
PERFORMANCE GRADING SYSTEM
PG 64-10 PG 70-10 PG 76-10 PG 82-10

Original Asphalt

Viscosity, ASTM D 4402 (Note 1)
Max. 3 Pa-s, Test Temp, °C

Dynamic Shear TP5 (Note 2)
G*/Sin*, Min., 1.0 kPa 64 70 76 82
Test Temp. @ 10rad/s, °C

135 135 135 135

Rolling Thin Film Oven Residue (T 240)

Mass Loss, Maximum % 1.0 1.0 1.0 1.0
Dynamic Shear TP5
G*/sin *, Min., 2.20 kPa 64 70 76 82
Test Temp. @ 10 rad/s, °C

Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 110 110 110 110

Dynamic Shear TP5
G*/sin*, Max., 5000 kPa 31 34 37 40
Test Temp. @ 10 rad/s, °C

Creep Stiffness, TP1 (Note 3)
S, Maximum, 300.0 Mpa
mrvalue, Minimum, 0.300
Test Temp. @60s, °C

Direct Tension, TP3 (Note 3)
Failure Strain, Minimum 1.0% 0 0 0 0
Test Temp. @ 1.0 mm/min. °C

On all Grades, Flash Point Temperature T48: Minimum 230°C and Mass Loss, Maximum 1.00 percent.

NOTES:
(1) Thisrequirement may bewaved at the discretion of the specifying agency if the supplier warrantsthat the asphalt binder can
be adequately pumped and mixed at temperatures that meet all applicable safety standards.
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SECTION 711

(2) For quality control of unmodified asphalt cement production, measurement of the viscosity of the original asphalt cement may
be substituted for dynamic shear measurements of G*/sin(*) at test temperatures when the asphalt is a Newtonian fluid. Any
suitable standard means of viscosity measurement may be used, including capillary or rotational viscometry (T210 or T202).

(3) If the Creep Stiffnessis below 300 M pa, the direct tension test is not required. If the Creep Stiffnessis between 300 and 600
M pa, the direct tension failure strain requirement can be used in lieu of the Creep Stiffnessrequirement. The m-val ue requirement
must be satisfied in all cases.

Design Note: Performance Grade Asphalts are selected for certain reliabilities with respect to high and low pavement
temperatures. The specified characteristicsare based upon al oading frequency that approximatesvehicle speeds of approximately
90 kmvhr. Since all binders are frequency dependent, the designer may consider increasing the high temperature requirement for
slow transient and standing loads, such as intersection loading. The high temperature requirement may also be increased for
excessive numbers of equivalent single axle loads.

711.3 TEST REPORT AND CERTIFICATION:

At the time of delivery of each shipment of asphalt, the supplier supplying the material shall deliver to the purchaser 3 certified
copies of the test report which shall indicate the name of the refinery and supplier, type and grade of asphalt delivered, date and
point of delivery, quantity delivered, delivery ticket number, purchase order number, and results of the above specified tests. The
test report shall be signed by an authorized representative of the supplier certifying that the product delivered conformsto the
specifications for the type and grade indicated.

Until the certified test reportsand sampl es of the material have been checked by the Engineer, that material will beonly tentatively
accepted by the Contracting Agency. Final acceptance will be dependent upon the determination of the Engineer that the material
involved fulfillsthe requirements prescribed. The certified test reportsand the testing required in connection with the reports shall
be at no additional cost to the Contracting Agency.

7114 TEMPERATURES:

Unlessotherwise specified in these specifications or in the special provisions, the various grades of paving asphalt shall beapplied
within the temperature range indicated in Table 711-2. The exact temperature shall be determined by the Engineer.

At notime, after loading into atank car or truck for transportation from the refinery to the purchaser, shall the temperature of the
paving asphalt be raised above 400 degrees F.

TABLE 711-2
APPLICATION TEMPERATURE OF PAVING ASPHALTS
Pug Mill Distributor
Mixing Asphalt Application
Grade of Material Temperature °F. Temperature °F.

Min. M ax. Min. M ax.
PG 64-10 275 325 300 390
PG 70-10 275 325 300 390
PG 76-10 290 340 310 390
PG 82-10 290 340 315 390

Paving asphalt shall be heated in such amanner that steam or hot oilswill not beintroduced directly into the paving asphalt during
heating.
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SECTION 711
711.5DISTRIBUTING EQUIPMENT:
Distributing Equipment shall meet the requirements of Section 330.
711.6 CONVERSION OF QUANTITIES:
When pay quantities of paving asphalt are determined from volumetric measurements, the volumetric measurement at any

temperature shall be reduced to the volume the material would occupy at 60 degrees F. in accordance with ASTM D-1250. In
converting volume to weight, the computations shall be based on Table 711-3.

TABLE 711-3
PAVING ASPHALT QUANTITY CONVERSION
Grade of Material Gals. Per Ton at 60/ F. Lbs. Per Gal. at 60/ F.
PG 64-10 235 85
PG 70-10 235 85
PG 76-10 230 8.7
PG 82-10 230 8.7
End of Section
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SECTION 712
LIQUID ASPHALT
712.1 GENERAL:
Liquid asphalt shall consist essentially of either natural crude or refined asphalt petroleum, or aresidual product thereof.

Theliquid asphalt shall be medium curing product designed by the letters MC, and shall consist of a paving asphalt conforming
to the provisionsin Section 711, fluxed or blended with a kerosene type solvent.

The asphalt shall not be heated during the process of its manufacture or during construction so asto cause injury as evidence by
the formation of carbonized particles.

712.2 TEST REQUIREMENTS:

The liquid asphalt shall consist of materials specified above and shall conform to the requirements set forth in Table 712-1.
712.3 TEST REPORTSAND CERTIFICATIONS:

Test reports and certifications will be furnished in accordance with Section 711.

712.4 CONVERSION OF QUANTITIES:

When pay quantities of liquid asphalt are determined from volumetric measurements, the volumetric measurement at any

temperature shall be reduced to the volume the material would occupy at 60 degrees F. in accordance with ASTM D-1250. In
converting volume to weight, the computations shall be based on the data contained in Table 712-2.

TABLE 712-1
AASHTO M-82 TABLE 1
MC-30 MC-70 M C-250 M C-800 M C-3000
Min. Max. [ Min. Max. | Min. Max. | Min. Max. | Min.  Max.
Kinematic Viscosity at 60°C 30 60 70 140 250 500 800 1600 | 3000 6000
(140°F) centistokes
Flash point (Tab. open-cup), 38 . 38 . 66 e 66 N . 66
degrees C° (F) (100) (100) (150) (150) (150)
Water percent cen 0.2 con 0.2 cen 0.2 . 0.2 cen 0.2
Didtillation test:
Distillate percentage by volume of
total digtillate to 360°C (680°F)
to 225°C (437°F) 25 0 20 0 10
to 260°C (500°F) 40 70 20 60 15 55 0 35 0 15
to 315°C (600°F) 75 93 65 90 60 87 45 80 15 75
Residue from ditillation to 360°C 50 ce 55 e 67 ce 75 e 80
(680°F) Volume percentage of
sample by difference
Tests on residue from distillation:
Absolute viscosity at 60°C 300 1200 [ 300 1200 | 300 1200 | 300 1200 [ 300 1200
(140°F) poises
Ductility, 5 cm/min, cm. 100 . 100 o 100 c 100 o 100
Solubility in 99 99 99 99 99
Trichloroethylene, percent
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SECTION 738

HIGH DENSITY POLYETHYLENE PIPE & FITTINGSFOR STORM DRAIN & SANITARY SEWER
738.1 GENERAL:

This specification covers the requirements of profile-reinforced and corrugated (Type S or Type D) high density polyethylene
(HDPE) pipe manufactured per ASTM F-894, AASHTO M-252 or AASHTO M-294 for gravity flow, low pressure stormdrain
and sanitary sewer systems. When noted on the plans or in the special provisions, gravity flow, low pressure storm drains and
sanitary sewers may be constructed using HDPE pipe. The HDPE pipe will be of the sizes 8-inch diameter through 120-inch
diameter. For the purpose of this specification, low pressure is defined asthe test pressures of 3.5 psi of air or 4 feet of water as
specified in Section 615.10.

All pipejoints shall conform to the controlled pressure test of 10.8 psi of air or 25 feet of water as stipulated in ASTM D-3212.

The size and class of the HDPE pipe to be furnished shall be designed by the Engineer and shown on the plans or in the project
specifications. At no timewill the classdesigned be lessthan RSC-63 for profile pipe, or minimum equivalent Pipe Stiffness (PS)
for corrugated pipe per the requirements of AASHTO M-252 or AASHTO M-294.

7382 MATERIALS:

738.2.1 Base M aterial Composition: Profile pipe base material and fittings shall, in accordance with ASTM F-894, be made
from a PE plastic compound meeting the requirements of Typelll, Class C, Category 5, Grade P34 asdefined in ASTM D-1248
and with established hydrostatic design basis (HDB) of not less than 1250 psi for water at 73.4 degrees F. as determined in
accordance with Method ASTM D-2837. Materials meeting the requirements of cell classification PE 334433 C or higher cell
classification, in accordance with ASTM D-3350 are also suitable. Corrugated pipe base material shall comply with the
requirements of AASHTO M-252 (Type S) or AASHTO M-294 (Type S or D) and have a minimum cell classification PE
335420C.

738.2.2 Other Pipe Materials. Materials other than those specified under Base Materials shall comply with ASTM F-894,
AASHTO M-252 or AASHTO M-294.

738.2.3 Gaskets: Rubber gaskets shall be manufactured from a natural rubber, synthetic elastomer or a blend of both and shall
comply in all respects with the physical requirementsin ASTM F-477.

738.2.4Water Stops: Water stopsshall bemanufactured fromanatural or synthetic rubber and shall conformto the requirements
of ASTM C-923. The water stop shall have expansion rings, a tension band, or a take-up device used for mechanically
compressing the water stop against the pipe.

738.2.5 Thermal Welding M aterial: Thematerial used for thermally wel ding the pipe material shall be compatiblewith the base
material.

738.2.6 Lubricant: The lubricant used for assembly shall comply to manufacturer's recommendations and have no detrimental
effect on the gasket or pipe.

738.3 JOINING SYSTEMS:

738.3.1 Gasket Type: Jointsfor the piping system and fittings shall consist of anintegrally formed bell and spigot gasketed joint.
Thejoint shall be designed so that when assembled, the elastomeric gasket located on the spigot is compressed radialy on the
pipe or fitting bell to form awater tight seal. The joint shall be designed so to prevent displacement of the gasket from the joint
during assembly and when in service. The elastomeric gasket shall meet the provision of ASTM F-477.

All pipe shall have a home mark on the spigot end to indicate proper penetration when the joint is made.
The bell and spigot configurations for the fittings shall be compatible to those used for the pipe.

Joints shall provide a seal against exfiltration and infiltration. All surfaces of the joint upon which the gasket may bear, shall be
smooth and free of any imperfections, which would adversely affect sealability.

The assembly of the gasketed joints shall be in accordance with the pipe manufacturer's recommendations.

738.3.2 Thermal Weld Type: The pipe endsshall consist of anintegrally formed bell and spigot, with or without the el astomeric
centering gasket, which join together to form an interface between bell and spigot, such that it is suitable to seal by thermal weld
using the extrusion welding process, in accordance with the manufacturer's recommended procedure.
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Thermal welded joints may be effected by welding from inside the pipe or outside, or both.

The assembly of the welded joints shall be in accordance with the manufacturer's recommendations.
Thermal welded joints shall be used only when specified on plans or in specifications.

7384 FITTINGS:

Fittings for HDPE profile wall or corrugated pipe may include tees, elbows, manhole adapter rings, plugs, caps, adapters and
increasers. Fittings shall be joined by gasket type or thermal weld type jointsin accordance with Subsection 738.3

A clamp gasket or approved method shall be provided at manhol e entry or connection to reduceinfiltration and exfiltration. Where
precast manholes are used, entrance holes must be large enough to allow for proper grouting around the manhole gasket. A
non-shrink grout shall be used for grouting.

738.5 CERTIFICATION:

The manufacturer shall furnish an affidavit (certification) that all material sdelivered shall comply with therequirementsof ASTM
F-894, AASHTO M-252 or AASHTO M-294.

738.6 DIMENSIONS AND TOLERANCES:

Profile wall HDPE pipe dimensions shall comply with dimensions given in Table 1 of ASTM F-894. The “average or nominal
inside diameter” of profile wall HDPE pipe shall not deviate from its normal pipe size by more than as specified in Table 1 of
ASTM F-894. Corrugated HDPE pipe dimensions shall be “nominal inside diameter” dimensions and shall not deviate from its
nominal pipe size by more than the minimum and maximum tolerances as described in AASHTO M-252 or AASHTO M-294,
Section 7.2.3.

Profile pipe shall have a Ring Stiffness Constant (RSC) or Pipe Stiffness (PS) as shown on the plans. The minimum RSC for
profile HDPE pipe shall be RSC-63. The minimum PS for corrugated pipe shall be as shownin AASHTO M-252 (Section 7.5)
or AASHTO M-294 (Section 7.4), and tested per ASTM D-2412. In no case shall the minimum PS be less than the equivalent
PS value for RSC-63.

738.7 CLASSIFICATIONS:

HDPE profile-reinforced pipe products shall be made in four standard Ring Stiffness Constant (RSC) classifications, 40, 63, 100
and 160. These arereferred to as RSC-40, RSC-63, RSC-100 and RSC-160. The RSC test shall be conducted in accordance with
ASTM D-2412 with the exceptionslisted in accordance with ASTM F-894. HDPE corrugated pipe (Type Sor Type D) shall meet
the minimum Pipe Stiffness (PS) requirements of AASHTO M-252 or AASHTO M-294. The PS test shall be conducted in
accordance with ASTM D-2412 with the exceptions listed in accordance with AASHTO M-252 or AASHTO M-294.

738.8 MARKINGS:

Markings on pipe shall be per ASTM F-894, AASHTO M-252 or AASHTO M-294.
738.9 CARE OF PIPE AND MATERIALS:

Care of pipe materials shall comply with Subsection 736.5.

HDPE profilereinforced RSC type pipe in shipping or storage shall not be stacked higher than three rows for pipes 21-inchesin
diameter or less, nor higher than two rows for pipes 24 to 36-inchesin diameter inclusive. Pipe shall not be stacked, shipped, or
stored with weight on the bells of the pipe.

Corrugated HDPE pipe in shipping and storage shall be stacked per manufacturer’ s recommendation, but in no case higher than
5 rows for pipe 24-inches or lessin diameter, or 3 rows for pipe greater than 24-inches in diameter.

Pipethat isgouged, marred, or scratched forming aclear depression shall not beinstalled and shall beremoved if damaged inthe
installation.

End of Section
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